I. Introduction
Trade policy affects the geographical location of industries. For example, when a country adopts isolationism and erects high trade barriers, metropolitan areas usually become preferable locations for industries because that is where most of their local customers and input suppliers are located. However, once a country opens up to trade, the optimal location may change. If an industry is highly export-oriented and has a high dependency on imported inputs, the advantage of being located close to local customers and suppliers will be substantially diminished. Thus, instead of large cities, the industry may prefer locations where it can save on the transportation costs of importing intermediate inputs from international markets, and exporting their products back to them.
Prior research has put forth empirical evidence relevant to Mexico and Europe. After Mexico renounced its policy of import substitution and began trade liberalization in the mid-1980s, it became a manufacturing base for many firms that import parts and components from the United States and export final products back to it. As a result, manufacturing activities in Mexico relocated from Mexico City to the northern regions near the Mexico-U.S. border (Fujita, Krugman and Venables 1999) . In Europe, where economic interactions between Central and Eastern European countries (CEECs) and Western European countries had been restricted prior to the collapse of the iron curtain in 1989, free trade agreements between the European Union (EU) and individual CEECs were enacted in the early 1990s. Since then, the economies of the CEECs have become increasingly integrated with EU economies. Simultaneously, manufacturing activities in CEECs have gravitated towards their respective border regions, particularly those bordering core EU member countries (Nijkamp, Traistaru and Resmini 2003) .
As in the case of North America and Europe, less developed Southeast Asian countries (Cambodia, Laos, Myanmar and Vietnam) have been integrated into the greater Southeast Asian economy since their accession to the Association of Southeast Asian Nations (ASEAN) and the World Trade Organization (WTO). We can expect that the locations of industries in these countries have also changed considerably as a result of these developments. However, unlike North America and Europe, rigorous analytical work has not yet been conducted in these countries due to the paucity of data. The purpose of this study is to fill this knowledge gap by examining the impact of economic integration on industry location in less developed Southeast Asia, with a particular focus on Cambodia.
Cambodia's geography is well suited for an analysis on industry location. Phnom Penh, the capital city of Cambodia, is located in the middle of the country. The country shares borders with Laos, Vietnam and Thailand, and can therefore forge a complementary economic relationship with each of them. In addition, an international port is located at Sihanoukville, which enables direct international shipments to and from Cambodia. As was discussed above, economic integration is likely to attract industries to frontier regions such as border regions and port cities. It is thus preferable that metropolitan areas be geographically separated from these areas in order to test our aforementioned hypothesis.
The remainder of this paper is organized as follows: section II reviews the relevant literature, both theoretical and empirical, on the impact of economic integration on industry location. Section III takes a brief look at the development of the Cambodian economy after the country's civil war in the context of regional integration. Section IV explores the structure of regional economies using employment data. Section V provides an empirical model to examine the location of industries and reports the estimation results. The paper concludes in Section VI.
II. New Economic Geography Models
There are two contrasting views on the influence of economic integration. On the one hand, Krugman and Livas Elizondo (1996) argue that economic integration will disperse industry activities from the agglomerated area and lead to the development of frontier regions, where industries can access the international market at a lower cost. Their hypothesis was inspired by empirical studies on North America. On the other hand, another set of economists argues that economic integration in Europe has increased the regional concentration of economic activities. Both groups have based their theoretical and empirical models on New Economic Geography (NEG), but have come to two contrasting conclusions because of their different assumptions and specifications. We review the relevant NEG models and empirical studies in the following section.
II.1 Spatial Dispersion Models
After World War II, Mexico adopted an importsubstitution industrial policy. In 1985, however, it joined the General Agreement on Tariffs and Trade (GATT) and started opening up its economy to international trade. Since then, economic integration with the United States has proceeded rapidly. This integration was aided by Mexico's accession to the North American Free Trade Agreement (NAFTA) in 1994. Hanson wrote a series of papers about the impact of economic integration on both Mexico and the United States. In his earlier works, Hanson (1994; 1996a; 1996b) developed a model of regional production networks based on localization. This model assumes that an industry has two production stages. The first is a composite input production stage, which has location-specific external economies. The second is an assembly stage, which has constant returns to scale. By agglomerating in an industry centre, first-stage activities can enjoy external economies. However, agglomeration in the industry centre inevitably drives up wages and land rents, thus pushing second-stage activities to outlying regions.
When Mexico's import-substitution policy was still in place, Mexico City was an industry centre with firms engaged in both stages of production, while labour-intensive assembly activities were dispersed throughout the country. After opening up to international trade, however, a production network was formed between the United States and Mexico. In this new setting, the United States specializes in first-stage activities while Mexico specializes in second-stage activities in factories located in its northern border region. The northern border region has a geographic advantage over internal regions with regard to access to the United States. As such, Hanson conducted empirical studies using regional data and hypothesized that international trade liberalization significantly affects industry location. His body of work (Hanson 1996a; 1996b; 1997; 1998) clearly indicates that integration with the U.S. economy has significantly increased manufacturing wages and employment in Mexico's northern border region.
In line with Hanson's empirical work on North America, Krugman and Livas Elizondo (1996) developed a formal NEG model containing two domestic regions and one foreign country to explore how economic integration affects internal economic geography. They demonstrate that declining international trade costs are likely to weaken agglomeration (or centripetal) forces, while leaving dispersion (or centrifugal) forces (such as congestion costs caused by long commutes or high land rents) intact.
In their model, the concentration of population and industries in a single location raises local wages because firms can afford to pay higher wages if they have easy access to a large local market ("backward linkage"). Such a concentration also lowers consumer prices because almost all goods can be made available in the local market without incurring transport costs ("forward linkage"). Both these effects, backward and forward linkages, raise real wages in the core region and form centripetal forces that sustain the core-periphery structure.
However, as has been observed in Mexico, when trade liberalization or economic integration occurs, lower international trade costs tend to encourage a typical manufacturer to sell to export markets and rely on imported inputs. Therefore, economic integration strengthens links to overseas markets, but weakens links to the domestic market. Consequently, there would be little gain for industries to move to agglomerated areas despite the disadvantage of higher congestion costs. This would then weaken centripetal forces vis-à-vis centrifugal forces, leading to the breakup of the core-periphery structure.
II.2 Spatial Concentration Models
Monfort and Nicolini (2000) and have extended Krugman's core-periphery model (Krugman 1991 ). However, their specifications differ from the Krugman and Livas Elizondo model, especially with regard to centrifugal forces, hence their study arrives at different conclusions. As with the basic core-periphery model, the centrifugal force in their respective models is determined by the pull of an agricultural population tied to the land (i.e., the pull of dispersed rural markets). Therefore, they conclude that lower international transport costs, the result of trade liberalization or economic integration, lead to the concentration of economic activities within a country. 1 Crozet and Koenig Soubeyran (2004) have further extended the core-periphery model by introducing spatial heterogeneity. They first demonstrate that trade liberalization is most likely to result in a spatially concentrated domestic industrial sector. There are two reasons for this. First, although international trade liberalization weakens agglomeration (i.e., backward and forward linkages) and dispersion forces (i.e., the need for domestic firms to locate away from domestic competitors), dispersion forces are more significantly affected than agglomeration forces. Secondly, the authors assume that international transportation costs differ, and that one internal region has distinctly lower transportation costs to the foreign market than the other. They are therefore able to demonstrate that if competition pressure from the international market is not too strong, trade liberalization fosters spatial concentration in the region that has an advantage in accessing the foreign market. Moreover, using evidence from Romania, they show that access to the EU market and proximity to the coast are critical in determining the rate of urban growth. 2 Similarly, Resmini (2003a; 2003b) demonstrates that proximity to the EU border has stimulated a "catching up" process for the peripheral regions of Eastern and Central European countries.
Hence, existing research on the impact of international trade liberalization on internal economic geography offers two contrasting views. 3 However, both views suggest that frontier regions will gain locational advantages over internal regions because they will have low-cost access to foreign markets. It is therefore important to investigate whether such a phenomenon can be observed in a newly integrated economy like Cambodia.
III. The Cambodian Economy in the Context of Regional Integration
After experiencing political and economic turmoil in the 1970s and 1980s, the Cambodian government decided to pursue economic reforms, and replaced its centrally planned economy with an open-market system. Cambodia has since made significant progress in liberalizing its economy and has strengthened its economic relationships with neighbouring countries. In this section, we describe advancements in trade agreements and infrastructure development, both of which affect trade and transport costs, the geographic variations of regional economies and the position of foreign trade.
III.1 Free Trade Agreements and Infrastructure Development
Cambodia joined ASEAN in 1999. 4 The ASEAN market did not initially hold much significance for Cambodia because its economy was overwhelmingly dependent on garment exports to the United States and EU due to the General System of Preferences offered by developed countries. Cambodia's membership in ASEAN grew in importance once it agreed to liberalize intraregional trade under the ASEAN Free Trade Area (AFTA). Cambodia is committed to reducing tariff lines in the Inclusion List (IL) to under 5 per cent by 2010; the remaining tariff lines have to be reduced by 2017. 5 Moreover, ASEAN has concluded free trade agreements with China, Japan, Korea, Australia, New Zealand and India.
Poor transport infrastructure constituted another barrier to trade. Cambodian infrastructure was largely destroyed during its long period of conflict. The country has received substantial bilateral and multilateral assistance from international donors, which has contributed significantly to its rehabilitation and the development of its infrastructure: The country's main corridors are strategically important to attracting industries. In particular, the Southern Economic Corridor, which connects Poipet (a Cambodia-Thailand border town), Phnom Penh (the capital), and Bavet (a CambodiaVietnam border town), is crucial for deepening integration with its neighbouring countries. 
III.2 Cambodia's Economic Geography
Traditionally, two areas have led industrialization in Cambodia: the Greater Phnom Penh area and Sihanoukville. In addition, the advancement of regional integration and the construction of special economic zones (SEZs) appear to have brought about changes in the border regions, Poi Pet and Bavet, in particular.
(1) Greater Phnom Penh. This region is the political, economic, and cultural centre of the country. Compared with other parts of the country, Phnom Penh and the surrounding areas are better prepared for industrial development in almost all aspects, including market size, supporting industries, labour force and infrastructure. Therefore, many large-scale factories, especially in the garment and textile industries, have been located in the Phnom Penh and Kandal provinces since the early 1990s. Although Phnom Penh is not close to international borders or sea ports, and is thus not necessarily an ideal location for export-processing industries, investors continue to be attracted to this region.
(2) Sihanoukville. Sihanoukville is a good location for export-processing industries. Footwear and garment products made in Phnom Penh and Sihanoukville are exported through the Sihanoukville port to the U.S. and EU markets via Singapore.
(3) Border regions. Regional integration and road infrastructure development has increased the locational advantages of the border regions. Poipet and Bavet, which border Thailand and Vietnam, respectively, are well connected to Cambodia's neighbouring countries through the Southern Economic Corridor. Border regions can also take advantage of the more efficient infrastructure services of bordering countries, particularly with reference to electricity, transportation and logistics. Tables 1 and 2 indicate that the value of Cambodia's trade increased rapidly after trade liberalization.
III.3 Trade Linkages
Cambodia is highly dependent on exports to developed countries (the United States, the EU and Japan). 8 It is also still highly dependent on imports from East Asia, especially Northeast Asia (excluding Japan) and bordering Southeast Asian countries. 9 Among the three bordering countries, Vietnam has since gained in importance as a supplier of materials for Cambodia, narrowing the gap with Thailand. The share of Vietnam's and Thailand's exports to Cambodia in 2008/1998 were 10.6 per cent/6.5 per cent and 15.8 per cent/15.6 per cent respectively. Laos' share of exports was negligible.
Production networks have been the driving force behind regional integration in East Asia. Industries that were previously based in more advanced economies have extended their production networks into less developed economies to take advantage of low wages, preferential tariffs, government tax breaks, and liberal trade and investment regimes. Since Cambodia opened up trade, it has been actively involved in the East Asian production network, mainly through Wearing Apparel and Footwear exports to U.S. and EU markets. At the same time, it is heavily dependent on imported materials from neighbouring East Asian countries. Therefore, proximity to international markets has become an important factor in determining the location of Cambodia's industries.
IV. Regional Structure
In this section, we focus on the location of industries in terms of manufacturing employment by using the General Population Census of Cambodia. 10 Cambodia experienced high employment growth from 1998 to 2008. During this period, total employment increased by a factor of 1.44, from 4,822,864 to 6,934,891. Manufacturing employment grew more rapidly than total employment, increasing by a factor of 2.86 from 150,259 to 430,105. Second, the port region of Sihanoukville and the northwestern and southwestern regions bordering Thailand and Vietnam have also experienced a certain level of concentration. In particular, the Ou Chrov district in Banteay Meanchey province, which contains the Poi Pet border post, has increased manufacturing employment 7.23-fold from 1998 to 2008. Similarly, the Chantrea district in Svay Rieng province, which contains the Bavet border post, has increased 9.66 times. In the international port province, the Mittapheap district in Sihanoukville province has increased 2.89-fold. As the abovementioned observation indicates, districts located in frontier regions have increased their employment significantly. In terms of employment share, however, the districts in rural provinces have relatively low shares of manufacturing employment compared to those in the Greater Phnom Penh area, although the districts mentioned above showed higher employment growth.
In contrast, manufacturing activities in Cambodian regions sharing borders with Laos have remained stagnant. Similarly, many other inland areas, which are for the most part rural and agriculture-based, lost manufacturing employment share between 1998 and 2008. 12 We can see a significant increase in the number of unshaded or lightly shaded districts outside the metropolitan and frontier regions. Siem Reap, which is a tourist destination famous for Angkor Wat, was among the few districts that have increased or retained a relatively high share of manufacturing employment. To examine changes in the overall distribution of manufacturing activities, two Lorenz curves are drawn in Figure 2 . We note that these Lorenz curves indicate the cumulative distribution of employment share in 1998 and 2008. As the curve shifts outward from 1998 to 2008, we can conjecture that manufacturing activities have become more geographically concentrated. Regions with more dense manufacturing activities tended to grow faster while the remaining regions remained relatively stagnant. This result is consistent with the prediction by the spatial concentration model. It is, however, necessary to conduct an econometric analysis in order to examine the changes in economic geography in greater detail.
V. Econometric Analysis

V.1 Econometric Model
Using employment data from the population census, we consider what factors account for regional adjustment to trade liberalization. As discussed in the previous sections, the reduction of trade costs -which is advanced by trade liberalization and economic integration -is likely to affect industry location by enhancing the accessibility of the frontier regions to external markets. In particular, manufacturing firms that are closely involved in international production networks are likely to respond to such changes. Following the empirical framework set up by Hanson (1998) and Resmini (2003a Resmini ( , 2003b , our analysis of dynamic employment growth in agglomeration economies examines two hypotheses: (i) that the initial concentration of industry activity may have external effects (i.e., agglomeration economies) and enhance manufacturing employment growth in the metropolitan area; and (ii) that improvements in accessibility to international markets may lead to manufacturing employment growth especially in frontier regions. In particular, by making several specifications for frontier region dummy variables, distance between the centre of the capital and the centre of the district in question. 13 To account for regional characteristics, we have introduced several dummy variables. Road takes a value of one if a national road passes through the district in question. There are two types of national roads. The first type is the main national road system. These roads are represented by singledigit numbers. The second type is the secondary national road system, where roads are represented by double-digit numbers.
Frontier takes a value of one if the district in question shares a national border with Thailand, Laos, or Vietnam, or is located in the coastal area (there thus are four types of frontier districts). Among frontier districts, districts with border posts or international seaports may have an additional advantage over other frontier districts in terms of accessibility to international markets, and thus are separated from the other frontier districts by adding dummy variables for Border Posts, which takes a value of one if the district in question has a border post.
V.2 Data
For this empirical analysis, we use data on manufacturing employment at the district level from the General Population Census of Cambodia for 1998 and 2008.
14 But we restrict our data set to samples that are available for both 1998 and 2008. Table 3 shows the number of frontier districts in Cambodia (the total number of districts in Cambodia is 185). Five districts are dropped, since the census for 1998 was not conducted in these districts, among which are four districts bordering Thailand. 15 In addition, the border post in Preah Vihear is excluded because it was closed due to a territorial dispute between Cambodia and Thailand. Summary statistics are provided in Table  4 . Provincial GDP and geographical information on the districts have been obtained from the Cambodian National Institute of Statistics. To construct road variables and frontier region dummies, we used the document titled "Cambodia Road Network Map" published by the Ministry of Public Works and Transport.
we examine the second hypothesis with regard to the effects seen in frontier regions. We may call the effects of frontier regions on employment growth "frontier region effects". The regional labour demand function is assumed to be expressed in a linear form as:
where W rt is the input price vector at time t in region r, X r is a vector of regional characteristic variables, and ε rt is an independent and identically distributed shock that has a zero mean and constant variance.
We further assume that the growth of employment share between time t (=1998) and time T (=2008) can be expressed as a function of the initial conditions of the explanatory variables. Considering the factors relevant to industry location in Cambodia, we assume that the growth of employment share can be expressed as:
The dependent variable is the growth of regional employment shares, which are shown in Figure  1 and discussed in the previous section. The first term on the right-hand side is the wage in district r (W rt ) relative to the national wage (W t ). Since there are no official statistics on regional wages, we take regional GDP per capita as a proxy for regional wages. Population density is used as a proxy for land prices, where the population and area size are obtained from the census. To avoid simultaneity, all the time-varying explanatory variables are values for the initial year 1998. The regional characteristic variables include accessibility to markets such as distance to the capital district (i.e., Phnom Penh) and international markets. Note that the distance to the capital district is represented by the distance of the district in question to the capital (Dist r ), relative to the total distance to the capital (∑ Notes: * Values in parentheses indicate the number of districts that were dropped from the estimation since they were not covered by the census in 1998 due to safety concerns. There are five such districts in total. ** There is a border post at Preah Vihear, but it is not counted as a border post in our analysis due to the border dispute involving armed forces. source: Authors' calculation based on information from the General Population Census of Cambodia (1998; 2008).
V.3 Estimation Results
The estimation results are provided in Table 5 . The signs for the variables "wage", "population density", "distance to the capital", and "national roads" match our expectations. Higher wages are not favoured by manufacturing companies. Likewise, a higher population density, a reflection of higher land rents, is not favourable. On the other hand, the sign of the variable representing distance to the capital (Phnom Penh) is significantly negative, suggesting that proximity to the metropolitan area positively affects industry location. This result is in line with the agglomeration economies and lock-in effects found in the metropolitan area. The national road dummy variables are both positive showing that efficient transport infrastructure enhances market connectivity and contributes to industry development. 16 All of these variables remain significant under various model specifications. We may therefore conclude that the estimation results of these variables are robust.
Equation (1) in Table 5 demonstrates that the frontier region effect is significantly positive. When industries are located in frontier regions, manufacturing employment growth is significantly enhanced. To examine the sphere of influence of the frontier region effect, a dummy variable for adjoining districts is added in equation (2) . This dummy variable takes a value of 1 if the district in question adjoins frontier districts. In equation (2), the sign of the adjoining district dummy variable is negative, and neither the frontier district nor the adjoining district dummy variable is significant. These results suggest that the sphere of influence of the frontier region effect is geographically limited.
To disentangle the frontier region effect verified in equation (1), the frontier districts are separated into four types of districts according to their neighbouring countries or international ports in equation (3) . Equation (3) demonstrates that the signs of the dummy variables for frontier districts bordering Thailand and Vietnam are both significant and positive, while those for Laos and the seacoast are insignificant and negative. These results suggest that there is systematic variation in frontier districts. As expected, frontier districts closer to larger markets such as Thailand and Vietnam exhibit positive effects, while those bordering smaller markets such as Laos demonstrate negligible effects (for details on trade linkages, see subsection III.3). Moreover, while coastal areas are expected to have an advantage in terms of accessibility to international markets, this becomes an insufficient indicator of positive employment growth effects when all coastal areas are treated together as a single district.
Next, we narrow the definition of frontier regions and regard only those districts with border posts as frontier regions. Although frontier regions adjoin national borders, there is no guarantee of direct connectivity to the foreign market. Without border posts, official border trade is not allowed (although smuggling may be rampant, given Cambodia's weak border control). Equation (4) When controlling for both effects, we obtain different results (see equation (5)). Frontier district dummy variables are significantly positive for Thailand and Vietnam, but the dummy variables for border posts are significant only for the Sihanoukville international port. Because all districts with border posts are part of frontier districts, border post effects are additional effects obtained after controlling for frontier region effects. Moreover, it is worth noting that all districts with border posts are endowed with national roads. Therefore, even if the border posts effects are not significant, the districts with border posts may still have greater prospects of attracting industry.
These results suggest that: (i) in the case of the frontier districts bordering Thailand and Vietnam, frontier region effects are more dominant than border post effects; 17 (ii) with regard to the coastal districts, frontier region effects are not significant, and only the border post effects at Sihanoukville international port have raised manufacturing employment growth; 18 and (iii) in the case of the frontier districts bordering Laos, neither the frontier region effects nor border post effects are significant, reflecting weak trade links between Cambodia and Laos.
V.4 Robustness Checks
We also tried a different approach for measuring border post effects in order to conduct robustness checks. Instead of the presence of the border post, the sphere of influence of border post effects is measured by examining the significance of the dummy variables. These dummy variables are defined by the direct distance from the nearest border post to the centre of the district in question. Equations (1) to (3) in Table 6 indicate that positive border post effects are seen only within 20 km from the border post. When distances of 20 to 35 km and 35 to 50 km are taken into consideration, none of the border post effects are significant. It should be noted that the sphere of influence of border post effects is geographically limited. When we include the frontier district dummy variables, the border post effects are still positive within a distance of 20 km, but they are no longer significant (see equations (4) to (6)). Dummy variables for frontier districts bordering Thailand and Vietnam are significantly positive, but border post effects are not significant after controlling for frontier region effects.
It is also worth noting that the impact of trade liberalization on each district may differ depending on trade openness vis-à-vis neighbouring countries. For instance, if trade costs are sufficiently low and the market size of a neighbouring country is large, trade liberalization will induce a higher volume of cross border trade and have a greater impact on employment growth. We can test this by introducing the interactions between dummy variables for frontier regions and trade openness (measured by cross border trade at each border post) into the regression equation. However, this approach is not feasible for our purposes because 
VI. Conclusion
Our analysis of dynamic employment growth in agglomeration economies considered two hypotheses: (i) the initial concentration of industry activities in the metropolitan area may enhance manufacturing employment growth; and (ii) improvements in accessibility to international markets may lead to manufacturing employment growth, especially in frontier regions. We find that the evidence from our estimation results supports both of these hypotheses. On the one hand, proximity to the capital is the primary factor determining manufacturing employment growth, therefore the Greater Phnom Penh area is still expanding and growing. These results support the spatial concentration models in NEG (see section II.2).
On the other hand, frontier region effects are significantly positive in the districts bordering Thailand and Vietnam. After controlling for frontier region effects, we find that border post effects are significant only in the Sihanoukville international port. When visiting border districts in Cambodia, one notices that districts connected by highways to neighbouring countries are thriving due to casinos and other tourist attractions. We find that districts bordering large countries or endowed with international ports are thriving in manufacturing as well, owing to prominent market accessibility. It should, however, be noted that although frontier region effects are positively significant, their magnitudes are much smaller than those of the metropolitan area. Moreover, the spheres of influence of these effects are geographically limited. These results appear to only weakly support the spatial dispersion models (see section II.1).
Our analysis on manufacturing employment growth shows that industry development in Cambodia is becoming multipolar. 20 The emergence of a multipolar structure is beyond the scope of the existing theoretical framework of NEG, which predicts either spatial concentration or dispersion. Our results suggest that future research efforts should be directed towards the construction of multi-region models. 
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